Stimulation of methotrexate resistance and dihydrofolate reductase gene amplification by c-myc.
We have hypothesized that the c-myc oncogene might promote DNA amplification. Resistance to methotrexate (MTX), a widely used cancer chemotherapeutic agent, often results from amplification of the gene coding for the target enzyme, dihydrofolate reductase (DHFR). We report here that gratuitously induced expression of c-myc in rat fibroblasts grown in the presence of MTX greatly increases the number of colonies resistant to the drug. This effect is not related to an alteration of cell growth, and it can also be observed to a lesser extent when c-myc is induced prior to selection in MTX. The DHFR gene is amplified in nearly half of the colonies cultured under selection conditions. Given the likely role of the c-myc product in DNA replication, these results strongly suggest that expression of c-myc plays a role in methotrexate resistance by promoting DNA amplification.